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; There are two things 
''”" v almost everyone 
has in common. 
, An active imag- 
^ ination.And 
a tough 

_ _ T time put- 

I ting it on paper, 
i But now we present 
i our Graphics Scrapbook ™ 

; series. A huge collection 
; of pictures that enable 
i you to easily bring your 
| creative inspirations 
; to The Print Shop; 


PrintMaster™ or Create 
a Calendar. 

On each disk there are 
over 100 unique pictures. 
For example,in our School 
Scrapbook, ( 
teachers and 
students 
will find 
everything 
from cheer¬ 
leading to finals. 
IntheSpwis 
Scrapbook, dozens 
of sports, mascots 




and trophies. In 
the Off the Wall 
Scrapbook, well, 
just expect the un- 
xpected. And plenty 
more Scrapbooks 
are coming. So even if 
you can’t draw a straight 
line, it’s okay 
As long as 

you make a Ail 
straight one 
to the of- mfmiis'/ 
fer below 


ALLOW US TO DRAW 
YOUR ATTENTION. 



Introducing 
Create A 

WZ, Calendar, 

r \ Oursim- 
? ple,power- 
jTr ful tool that 
■P^SJLlets you 
i design daily 

| weekly monthly or yearly 
; calendars. In moments. 


Among numerous fea¬ 
tures, it includes graphics, 
borders and fonts for just 
about every occasion. Or 
use your own pictures from 
the Graphics Scrapbooks 
or Print Shop compatible 
graphics disks. 

What’s more, it lets you 
write multiple lines of text 
on every date. To make it 
easy to keep track of 
everything 


you’re supposed to do. And 


. _and 

make your own calendars. 
There couldn’t be a nicer 


tber, computer type, and a 
zrfor $1.50 to Calendar/ 

.. P.O. Box8020, Redwood 

City, CA 94063. Canadian orders addSOC post¬ 
age. 6-8 weeks delivery. Expires 8/30/87. Valid 
only in cmt. US. and Canada. 


















We’ll pay you to take 
the most exciting classes anywhere* 


You’ll learn electronics, avionics, aircraft 
maintenance, health care sciences, man¬ 
agement or logistics—the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You’ll get hands-on experience with the 
latest equipment, and we’ll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 


Whatever your goals, the Air Force will 
equip you with the skills to get where you 
want to be. 

If you’re looking seriously into your 
future, Aim High to a future in the Air Force. 
Visit your Air Force recruiter today or call 
toll-free 1-800-423-USAF 
(in California 


1-800-232- U5AF). j 




STAYtfOMF AMHPT AyBttfflffi'iSSff'’ 

A Av^lT AA_J jT 1± l xJ X I J/ l-Xi kind of excitement Mindscape has to offer. 
With Indoor Sports, you can play darts without putting holes in your walls, ice an opponent in air hockey, become a 
ping-pong pro, and pick up some spares without venturing info an alley. 

As a Harrier jump-jet ace in High Roller, you'll be doing barrel rolls toward designated targets without waking the 
neighbors. 

■ Bop’n Wrestle puts you in the ring with 10 of the 
biggest, baddest bruisers ever to perfect the turn- 
buckle fly. 

, Prepare to take evasive action with Infiltrator. Foil 

your foes from your 'copter's cockpit and then 
convert to covert ground action behind enemy lines. In Balance of Power, you are the President. And the burden of 
global responsibility seems so real you may wonder why you don't have Secret 

Service protection. 1%/T* 1 <22^ — 

What do you have to lose? For much less than the cost of a night on the iVllIlQSCciPC 

town, Mindscape makes home sweet home a more exciting place to be. software that challenges the imind. -~± . 
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Outstanding 

Artistic 

Instructive 

books from COMPUTE! 


The 

^Elementary 

Atari 



You'll find expert information, useful applications, 
intriguing games, graphics, colorful art, music, 
programming guides, and more in these new 
Atari ST-specific books. Beginning to advanced ST 
users will benefit from the applications and 
tutorials in each book. And as always, 
the books are written in COMPUTEi's clear, 
understandable style. 
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Available NOW from COMPUTE! Books 


The 

complete 
guide 
to using 
Microsoft 
Works 



Mastering Microsoft Works 
is available now 
from your local 
computer or book store. 


You can also order directly 
from COMPUTE! by calling 
toll-free 800-346-6767 (in 
New York 212-887-8525) or 
by writing COMPUTE! Books, 
P.O. Box 5038, F.D.R. 

Station, New York, NY 10150. 


COMPUTEL Publicationsjnc. $ 


Mastering Microsoft Works 

Sharon Zardetto Aker 
$17.95 

ISBN 0-87455-042-4 287 pages 

Microsoft Works offers a system of four 
integrated modules for home and business 
Macintosh users. This comprehensive guide 
and tutorial shows how to use Works 
efficiently and easily. Works includes a word 
processor, database, spreadsheet, 
telecommunications, and graphics, and this 
book describes how to master Works —from 
creating form letters with the word processor 
to tax forms with the spreadsheet. Integrating 
the modules is explained and illustrated. More 
than a tutorial, more than just a reference. 
Mastering Microsoft Works is the complete 
guide to this state-of-the-art software. 






Readers Feedback 

































When you want to talk computers.. 



COMPUTER MAIL ORDER 




































When you want to talk price. 



Call toll-free: 1-800-233-8950. 


Outside the U.S.A. call 717-327-9575 Telex 5106017898 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. A205, Williamsport, PA 17701 
.-R CREDIT CARDS ACCEPTED. 























































Is Getting The Answer To 
Software Problems 
A Bigger problem Than 
The Problem? 



Don’t stay on hold 
when there’s help online 
from CompuServe' 

Software Forums. 


The new upgraded 
version of 
your software 
locks up. 
And every 
time you 
reboot, 
you get stuck in the 
same place in the program. 


You’ve chucked the manual, 
because you’ve done exactly what it 
tells you to do six times already 
So you call the software company 


Now you spend half a day beating 
your head against a brick wall of 
busy signals, ranting at recorded 
messages, hanging around on hold. 
And you still don’t get the solution 
to your problem. 


Meanwhile, progress is stopped 
and your profits are 
dribbling away. But 
wait. There’s help... 

Several prom¬ 
inent, progressive 
software publishers 
recognize this 
problem, and 
working with CompuServe, 
have developed a solution— 
CompuServe Software Forums. 

Now you can go online with 
experts from the companies that 
produced your software and get 







written answers to your 
You can 
the actual 


frequently publish software reviews. 
And you can find help for many 
other software products in our other 
computer-related forums for IBM® 
Tandy’ Atari® Applet Commodore® 
TI® and others. 

The last thinj 
need when you 
a software 


Aldus! Ashton-Tate! Autodesk! 

Borland International! Creative 
Solutions! Digital Research! living 
Videotext! Lotus® Inc., Microsoft! 

MicroPro! Misosys Inc! and Software answers 
Publishing” all have CompuServe 
Software Forums. 

And we keep 
adding 


CompuServe Software Forums. 

To buy your CompuServe 
Subscription Kit, see your nearest 
computer dealer. Suggested retail 
price is $39.95. 

To order direct 


CompuServe’s large subscriber 
base also puts you in touch with 
thousands of other, often more expe¬ 
rienced, users of the same software. 
You’ll find they can give you lots 
of creative ways to get the most out 
of your software. 

And software forums are the best 
way to learn about product updates, 
new product announcements, new 
ways to expand the uses of your soft¬ 
ware, and offer free uploads of your 
own programs. 


CompuServe 


Our online electronic magazines 


















SO REAL IT HURTS 

GFL Championship Football™ 


The way computer football should be. 

level on the playing field, 
down the playing field. 

• Realistic sound effects let you hear everything 
from the quarterback calling the signals to the 
sound of your own footsteps. 

• Team selection screens allow you to set the play¬ 
ing style of your team and that of your opponent. 

Whether you’re taking on bone-crunching action 
against a friend, or going up against any of the 27 
computer-controlled teams in the GFL, this is the 
one that puts you where the action is! 

• In-the-helmet perspective puts you at ground 


utner iootoan games pui you in me granasianas, 
looking down on the action. Now see what it’s like 
from the player’s perspective—looking out of your 
helmet at an angry linebacker headed straight for 
you, and no blockers in sight. 


With GFL Cham 


otball,™ you’ve got 
the first football simulation that actually takes you 
down on the field, taking the hits and making the 
plays. And it’s more than just a pretty picture— 
you really get the feel of playing football. 

No other football simulation gives you so many 













COMMODORE APPLE 

63 indicates that sprites 0-5 (1 + 2 + i + 8 + 16 + 32 
= 63) are touching other sprites or foreground objects. But 


this result does not mean that each of those sprites is 
involved in the same collision as the others. For all you 
know, sprites 0 and 1 may have collided on one part of the 

1 FREE 1 

HOME K X- 

$99 

screen, and sprites 2-5 may be involved in a three-way 
collision elsewhere. 

In other words, BUMP(2) tells you that a given sprite 
has collided with some foreground object, but does not 
indicate which foreground object it is touching. If that 
information is important, you must compare the horizontal 
and vertical screen positions of every sprite on the screen. 

I cm i v u/arqantv 1 1 Ft PURCHASE OF SPECIALLY 

1 FACTORY SERVICED I PR'CED SOFTWARE 

BASIC Page Flipping On The ST 


I am programming in ST BASIC, and I would like to 
know how to flip from one screen to another. 

R. W. Sharpies 

home 1 

*g| *199 

1 FULLY WARRANTY 1 ‘WITH PURCHASE OF 1571 

1 FACTORY SERVICED! COMMODORE DISK DRIVE 

Page flipping—switching from one display screen to an¬ 
other—is quite simple in a language like C, but it's not 
practical in ST BASIC. The first problem has to do with 
memory allocation. An ST screen requires 32,000 bytes, 
and it must begin at an address that’s evenly divisible by 
256. In order to use an alternate screen, you must reserve 
32,000 bytes of memory at a location divisible by 256. This 
ordinarily would be done with GEMDOS routines, but ST 
BASIC provides no means to call a GEMDOS routine. If 
you attempt to use an unprotected memory area, you run 

IhomeI (Sfltfij 

SI *799 

*99 ADDITIONAL FOR MONITOR 

the risk that output to the new screen will interfere with 
BASIC, or that BASIC's operations will corrupt the screen. 

Assuming that you could surmount the memory prob¬ 
lem, you also would have difficulty flipping from one 
screen to the next. Page flipping is done by calling an 
XBIOS routine, but ST BASIC also lacks any method for 
calling XBIOS routines. Furthermore, switching to a new 
screen requires that you pass to the system a 32-bit 
address representing the location of the new screen. Since 
the largest variable in ST BASIC is only 16 bits long, you 
have no practical way to tell the system where your 


The recently introduced GFA BASIC language per¬ 
mits access to GEMDOS and XBIOS routines, and it also 
has a built-in command that can flip screens without 

home 

*159 

SEIKOSHA 

NEAR LETTER , 100 C PS DRAFT 

QUALITY .20 CPS NEAR •COMMODORE READY 

resorting to system calls. The SWAP command exchanges 
the values of two variables in GFA BASIC. If you previ¬ 
ously have reserved a screen space named SCREEN2, this 
statement is all it takes to flip from the old screen to the 

PRn-TFnH-TRnmnr 

6860 Shingle Creek Parkway #201 
, 1 Minneapolis. MN 55430 

1 qu|ck 

.OH ea 1 DELIVERY__M 

DSDD PER PACK OF 100 I 2sZ SB S 

























GET UP TO 200 FUN-FILLED 
PROGRAMS EACH YEAR- 

when you subscribe now to COMPUTE! 



COMPUTE! Publications, Inc.® 

One of the ABC Publishing Companies 


Subscribe to COMPUTE! today through this 
special introductory money-saving offer, and 
you’ll be getting a lot more than just another 
computer magazine. That’s because each issue 
of COMPUTE! comes complete with up to 20 
all-new, action-packed programs. 

Subscribe now and you can depend on a 
steady supply of high quality, fun-filled 
programs like Hickory Dickory Dock, 

Switchbox, TurboDisk, Home Financial 
Calculator, Turbo Tape, SpeedScript, 
SpeedCalc, and hundreds of other educational, 
home finance, and game programs the entire 
family can use all year long. 

The superb programs you’ll find in each 
issue are worth much, much more than the 
low subscription price. 

And there’s more to COMPUTE! than just 
exciting new programs. Month after month, 
COMPUTERS superb articles deliver the latest 
inside word on everything from languages to 
interfaces...from programming to disk drives. 

Whether you’re a novice or an experi¬ 
enced user, COMPUTE! is the magazine for 
you. So subscribe today. Return the enclosed 
card or call 1-800-247-5470 (in Iowa, 
1-800-532-1272). 

Do it now. 











































































TEST DIVE ONE FOR YOURSELF. 



And the contents of a 
vital target book, 
among other things. 

Your arsenal will in¬ 
clude deck and anti¬ 
aircraft guns. Torpedoes. 
And mines. 

But even all that may 
not be enough. 

Because besides the 
risk of bumping a depth 
charge or facing a killer 
Destroyer, you’ll still 
have to contend with the 
gunfire of enemy aircraft. 

No simulation has 
ever had the degree of 
authenticity gut-wrenching 
action or historical accuracy of 


In their day they ruled 
over three quarters of the 
earth’s surface. 

During WWII, they 
viciously brought Britain 
to her - 


These were the silent 
killers: Tench. Gato. 

U-Boat. 

And now, they return. 

In this, the most realistic, 

, all-encompassing simula- 
"■““““““l tion ever created 
far the personal 
computer. 

You 
mand 

types of Ame 
German Kriegs 
marine U-Boats, during any 
year from 1939 to 1945. 

You’ll perform one of over 
























































New books 
from COMPUTE! 
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Famous National Brand 

m 


Hi-Speed Printer Sale 


•16ft 



I 80 CPS • Near Letter Quality • 
Lifetime Warranty 


Below 
Wholesale 
Cost Prices!!! 


$1 QQ°° 

le ■ ^ List $49! 

> OFF LIST PRICE 

NLQ-180 Premium Quality Printer 

Near Letter Quality Selectable From Front 
Panel Controls • High Speed Dot Matrix* 
Letter Quality Modes • 8K Buffer frees up 
computer 4-times faster • Pica, Elite, 
Italics, Condensed • Super Graphics • 
Business or Personal • Tractor/Friction • 
15 Day Free Trial • Lifetime Warranty on 
Print Head* • 6 Month Immediate 
° Replacement Warranty • 

“ _ NLQ-180 Print Samples 


Lifetime Warranty* 


■xauple of ITALICS 

Enhanced Boldface 

Condensed Text Double-strike 

example of Near Letter Quality 


-IBM-COMMODORE-EPSON NLQ180 SPECIFICATIONS -APPLE-ATARI- etc_ 


















10 MHz Super Turbo IBM® XT 
Compatible Computer System 

Run thousands of IBM® software programs available. 


Look at all you get for only *599“ 


10 MHz Super Turbo XT Computer 

* 512K Memory 

* Single floppy disk drive 

* Parallel printer port 

* Serial printer port 

* Mouse/joystick port 

* RGB color graphics port 

* Hercules compatible monochrome port 
MS DOS 3.2 & GW Basic 

12” Hi-Res 35 MHz Green Screen Monitor 
(TTL & EGA compatible) 

Monitor interface cable 
Big Blue Printer 
RS 232 IBM to Big Blue cable 
2 rolls of paper 
Word First • Word Processor 
Data First • Data Base 
Calc First « Spreadsheet 


I Total price when bought separately 


Home & Business 

This IBM® XT compatible is perfect 


Save over 

*275°°o« 

sale prices! 



COMPUTER direct 

22292 N. Pepper Rd., Barrington, Illinois 60010 


Call (312) 382-5050 or 382-5244 

VB*.»A S n K «»o“.C.O.D. ” °° 9 Please call forC.O.D. charges. 

tO Order We Love Our Customers 
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SUPPORT FROM COMPUTE! BOOKS 


Everything for the Amiga. From BASIC beginner's guides to advanced programming 
handbooks, COMPUTE! offers you information-packed tutorials, reference guides, 
programming examples, ready-to-enter applications, and games to help you 
develop your computing skills on Commodore's Amiga. 
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A Buyer’s Guide To Music Software 


















































> Run to your dealer to check out 
this GREAT SOFTWARE 



Give yoi 
BASIC programs' 


a boost! 

Basic Compile^^^^ 


monitored individually. And th 


1 WmMm 

nd operations), compiler, linker and handbook. 



...and SUPER BOOKS! 

mssm) 

jESg j3& saai ! GEOS GEOS 

ffliniBffl®. 
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Lyco Computer 



1-800-233-8760 

























































Seikosha SP1000VC .. $154 
Seikosha SP1200Ai.. .$195 


Toshiba 


OKIDATA 


Monitors 


Modems 


^CITIZEN 





























































































Rememory 




































or the IBM PC/PCjr. 


Apple II Version 

Rememory for the Apple II (Pro- 
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The Atari ST version of Starglider from 


your ship can hold only two at any 

sion that your work is cut out for you, 
you're right. 

Importantly, it must be pointed out 
that the discouragement level is not 
enough for you to shelve the game. 
Waving a galactic carrot in your wind¬ 
shield, Starglider teases you into the 
just-one-more-try mode. Most times, 
you find yourself getting a few more 
points on the scoreboard than the last 
time, maybe reaching a higher level 
than before. But with each level come 
new challenges that must be overcome. 

Jeremy "Jez" San of Argonaut Soft¬ 
ware (Jez San of Argonaut, Jason and the 
Argonauts—get the connection?), who 
originated Starglider and programmed 
the 68000 versions, is a talented individ- 

smooth concoction that's so realistic in 
its feel that you'll duck and squirm in 
your seat in an attempt to guide your 
careening jet with body English. 


A Loss In Translation? 



bit counterparts, and it suffers a bit in 
the transition. For example, the game is 
very well suited to mouse use, as I 
discovered in the ST version, for con¬ 
trolling altitude, speed, steering, and 
laser triggering. 

But, in the Commodore rendering, 
the joystick seems to come up a little 
short in giving you carefree handling of 
the ship, though some latitude is pro¬ 
vided by having two different joystick 

the keyboard, and the ability to rede¬ 
fine keys lets the player make a person¬ 
al layout for game control. 

Graphics differences are more 
drastically exposed. On the ST, a radar 
screen at the bottom of your dashboard 
shows all objects within a certain pe- 

tinct color. On the 64, it's impossible to 



insert your name among the top achiev¬ 
ers—standard fare for most games of 
this ilk, and, above all, making for some 
heated competition between contes¬ 
tants. The problem is that the list lasts 
only the length of that immediate ses- 

permanent recall. While San told me 
that this was to prevent the possibility of 
overwriting vital program data, in the 

games with very little, if any, detriment. 


To The Future 

So far, Rainbird has brought The Pawn 
and Starglider to the Americas from 


most critically acclaimed programs in 
recent memory. If they keep this streak 
going, they can be counted on to be- 


uppliers of 


Starglider 

P.O. Box 49 

Ramsey, NJ 07446 

$39.95 Commodore 64 version 


Robot Rascals 

Karen G. McCullough 
Requirements: Apple II series, Commo- 


Robot Rascals is a hybrid; it' 
between a card game and a 
adventure—Go Fish meets 


:h the cards in his or 


her hand. The player who ge 


luck cards you dra 
These can direct you to take a card, steal 
a card, force a swap among ot 
ers, and so on, all of which a 
havoc with your (or your opponent's) 

surprises also: wild cards, a killer ca 
and a cosmic cheat, though these 
used only in more advanced gam 

robots, and, just to keep things fn 
getting boring, the computer will oc 
sionally change the rules. 

If this sounds like overkill, take 
heart: The game can be played on 
al levels. Not all the complication' 
at the lower echelons. To start, y 
play a super-beginner game, a simple 
race to find the four items in your hand 
and beat your opponent(s) home. It's a 
good introduction, but only three- and 
four-year-olds won't be quickly bored 
and ready to move onto higher levels. 
The advanced^ 

more complica- 


This is 


a jet fij 




plenty, of variety in the terrairi 

erect defensive shields. 

But the real joy of the game 









The Commodore 64 version of Robot 
Rascals from Electronic Arts. 


have individual personalities. The ani¬ 
mation of these little technological mar- 

moves differently; some grin while they 
walk. Belbot pounds his chest in delight 

joy. Sphero flops along lazily when he 
moves, but if you take too long to give 
him directions, he'll stamp his "foot" 
impatiently. 

The whole family, including the 
three-year-olds, can play Robot Rascals 
since a handicapping feature lets play¬ 
ers of differing ability compete against 
each other. If the game has a flaw, it's 
that it's—pardon the pun—almost ter¬ 
minally cute. But then, so is Teddy Rux- 
pin, and we know how many of those 
have sold. 

Robot Rascals 
Electronic Arts 
1820 Gateway Dr. 

San Mateo , CA 94404 
$39.95 Commodore 64 version 
$44.95 Apple II version 


Back issues of COMPUTE!, 
COMPUTERS Gazette, or 
any magazine disks can 
be ordered by calling 
800-346-6767 
(in NY 212-887-8525). 
Some issues may no 
longer be available. 


COMPUTE! 

TOLL FREE 

Subscription 
Order Line 
1-800-247-5470 

In IA 1-800-532-1272 


Jet 

Michael B. Williams 

Requirements: Apple II series with 64K 
minimum, Commodore 64, or IBM PC/PCjr 
and compatibles with 128K minimum and 
color graphics adapter. Joystick optional. 
Apple version reviewed. 


It's the realtime, three-dimensional dis¬ 
play that best exemplifies this Sub- 
LOGIC program. Everything—from 
planes, missiles, and mountains, to the 
runway and control tower—is shown 

were to fire a missile at a plane passing 
in front of you, you would see not only 
the missile eject from your jet, but also, 
in perspective, the unwary plane ap¬ 
proach from the side, be hit by the 

Jet has several display enhance- 

craft. As if using a telescope, you can 
zoom in to see objects in greater detail 
and zoom out to expand your field of 
a. The attitude (pitch) indicator, 

. falls to reflect 


Jet's instrument panel is sparse 
compared with those of other flight 
simulators. It is this deceptively simple 
display that allows you to ignore many 
of the technical aspects of flying and to 
concentrate on the flying experience it¬ 
self. At the same time, this makes Jet 
noticeably less realistic than SubLO- 
GIC's Flight Simulator II. 


Flying By Remote Control 

play, there is a unique feature which 
allows you to pilot the plane from the 
control tower. In essence, you are flying 
the plane by remote control. Your field 
of vision is fixed toward the aircraft, 
and you can see the plane as it is taking 
off and landing. Since the only display 
feature that is accessible in this mode is 

jet this way. You can easily toggle back 
to the cockpit display at any time. 


the plane. 

Jet does have a few problems 
which surface because of the speed and 
graphics limitations of the Apple II: 
Sound effects are sparse. The program 
is painfully slow at updating the dis¬ 
play, which can turn a smooth flight 
into a spasmodic one. The program is 
slowest in its combat mode; screen up- 

vals. Most importantly, you must use a 
color monitor with the Apple version of 
Jet. On a monochrome monitor, it is 
nearly impossible to distinguish be¬ 
tween the sky, horizon, and markings 
on the ground; attempting to land the 
jet becomes a daredevil event at best. 
With a color monitor, however, each 

tinguish it. 

A few of Jet’s problems are due to 
its implementation. The aircraft's speed 
is given as a Mach number (relative to 
the speed of sound) on a graduated 
scale which is only marked in incre¬ 
ments of Mach 0.5. The altitude is also 
represented by a vertical graduated 
scale, but is equally difficult to read 
because it is marked with increasing 
intervals instead of constant ones. Digi¬ 
tal readouts for both the speed and the 

When you are fighting MiGs, you wonT 
have time to guess your actual altitude 

To add to the feeling that you are 
really flying. Jet includes real hazards 
such as blackout and red out, which 
reflect the human body's limited toler- 

the eject button and float safely back to 
earth by parachute. 

Jet comes with a quick reference 
card summarizing the commands avail¬ 
able. It is also compatible with the same 
scenery disks used by Flight Simulator II 
and Microsoft's Flight Simulator. Sub- 
LOGIC offers scenery disks for Japan 
and the San Francisco area. 

definitely want to consider adding the 
state-of-the-art Jet to your program li¬ 
brary. Its lack of realism may turn off 
flying aficionados, but its ease of flight 
and its truly remarkable graphics are 
sure to please weekend pilots who want 
to take their F-16 for a spin around the 
Golden Gate Bridge. 


SubLOGIC 
713 Edgebrook Dr. 

Champaign, IL 61820 

$39.95 Apple II series and Commodore 

64 versions 

$49.95 IBM PC/PCjr (and compatibles) 
version @ 
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Train for the Fastest Growing Job Skill in America 




Only NRI teaches you to service all com 1 
as you build your own fully 
compatible microcomputer 


With computers firmly established in 
offices—and more and more new 
applications being developed for every 
facet of business-the demand for 
trained computer service technicians 
surges forward. The Department of 
Labor estimates that computer 
service jobs will actually double in the 
next ten years-a faster growth rate 
than for any other occupation. 

Total systems training 
No computer stands alone... 
it’s part of a total system. And 
if you want to learn to service and 
repair computers, you have to under¬ 
stand computer systems. Only NRI 
includes a powerfid computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Series computer. 

As part of your training, you’ll 
build this highly rated, 16-bit IBM- 
compatible computer system. You'll 
assemble Sanyo's “intelligent” key¬ 
board, install the power supply and 
disk drive and interface the high- 
resolution monitor. The 880 Computer 
has two operating speeds: Standard 
IBM speed of 4.77 MHz and a 
remarkable turbo speed of 8 MHz. 

It’s confidence-building, real-world 
experience that includes training in 

peripheral maintenance. ^ 

No experience necessary— 

NRI builds it in 
Even if you’ve never had any previous 
training in electronics, you can succeed 
with NRI training. You’ll start with 
the basics, then rapidly build on them 
to master such concepts as digital 
logic, microprocessor design, and 
computer memory. You’ll build and 
test advanced electronic circuits using 
the exclusive NRI Discovery Lab®, 
professional digital multimeter, and 
logic probe. Like your computer, 
they’re all yours to keep as part of 
your training. You even get some 


of the most popular 
software, including 
WordStar, CalcStar, 

GW Basic and MS 
DOS. 

Send for 100-page 
free catalog 
Send the post-paid 
reply card today for 
NRI’s 100-page, full-color catalog, 
with all the facts about at-home 
computer training. Read detailed 
descriptions of each lesson, each 
experiment you perform. See each 
piece of hands-on equipment you'll 
work with and keep. And check 
out NRI training in other high-tech 
fields such as Robotics, Data Com¬ 
munications, TV/Audio/Video 
Servicing, and more. 

If the card has been used, write to 
NRI Schools, 3939 Wisconsin Ave., 
N.W., Washington, D.C. 20016. 


JAfwHJf SCHOOLS 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW m ,-m 
Washington, DC 20016 
We’U Give You Tomorrow. ,-1 " 1 
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IBM Personal Computing 


The Mother Load Of Software 


of computer programs available for 

In order to make the CD avail- 


k|perJhi/teta|no#ri^S 


Chess prc^ra^ Disk 216^ a groupo^ 
C utilities; Disk 241, specializing in 
games for the PCjr; Disk 321, home 
applications; Disk 354, another disk 
of games just for PCjrs; Disk 372, a 


CULTURAL K PR0GRAMS A Di^k 
496—THE WORLD DIGITIZED, 

Although the PC-Sig CD is 


from the PC-Sig newsletter's hit pa¬ 
rade of disks. Disk 517: "IMAGE- 

flo^pies, t 'bm °nmr'the* distritmticm 
has entered the CD-ROM age. 

thousand of programs Xon^ne 
CD-ROM disc. The disc comes with 

DOS commands'to useTto a^ 

matrix printer....All the mathemati- 

DISK UTILITIES is a collection for 

523: "SIDEWINDER is a program 

provided 3 ." 11 msk“5£8: “"PC- 
PROMPT is a memorv-resident 

that?tooksomeofAe'tey cap! oft 

click. The A and the’ S^aps'reseated 
perfectly, but the space bar didn't 

CD-ROM. The CD is organized so 

CASTLe’dOC 'o^whafwould'be 
disk number 47, for example, you 
simply use the DOS TYPE com¬ 
mand. The syntax to point to the 

047 \CASTLE.DOC. The DOS 
COPY command is used to copy the 
programs from the CD-ROM to 

^tiL^Eu^Tomfpro^rms 

1! 

11 

lilil 

ed^mgran^on'yo^harddisk^orao 

Some of my own favorites: Disk 53, 

llfilit 

priced at $13.50 from Chilton Pub¬ 
lishing in Radnor, PA. © 
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pexec the address of the routine we 
want to execute. The second in- 
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this program is only 59 byteslong. 
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any hard disk drive. 
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The #define statement allows 
us to substitute the descriptive 

gram as “oS to a JuncLn 

original version, which is written in 

passing to it the*address of tte'rou- 
tine we wish to execute in supervi- 

run it; then go to the desktop and 
double-click on QUICKSAVE.PRG. 
Verification is disabled, and you 
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hear any sound, turn up the volume 
on your TV or monitor.) This is the 
default voice—the one that Synthe¬ 
sis uses if you haven't loaded or 
created a custom voice. 

When you've finished playing, 
press E to exit the synthesizer and 
return to the file editor. Now let's 
load a voice file. Press L; then type 
in the filename when prompted. If 
you saved Program 2 with the 
name VOICES, type VOICES and 
press RETURN. Synthesis then asks 
whether you wish to load from disk 
(press D) or tape (press T). After the 
file has loaded. Synthesis prompts 
you to press the asterisk (*) key to 
return to the file editor. 

When you return to the main 
screen, notice that it is now filled 
with the names of 36 different syn- 

have been loaded in memory and 
are available for your use. To select 
a voice, press the fl key. Synthesis 
displays a cursor (>) in front of the 
first voice name. Use the cursor 
keys to move around the screen 
until you find a voice that sounds 
interesting. To choose that voice, 
press RETURN. 

The voice which you selected 
has now been loaded into the syn¬ 
thesizer. To hear what it sounds 
like, press f7 to go to the synthesiz¬ 
er; then press any of the synthesizer 
keys. The synthesizer uses the se¬ 
lected voice in place of the default 
voice which you heard earlier. 
When you've heard enough, press 
E to return to the file editor; then 
press f 1 to select one of the other 35 
voices. There's a wide variety to 

File Editor 

The program begins by displaying 
the file editor screen. Here is where 
you select existing voices, name 

and save or load completed files. A 
voice file can contain as many as 36 
individual voices. 

options, which you select by press¬ 
ing the keys indicated on the screen. 

from the file into the synthesizer. 
Use the cursor keys to move the 
pointer to the desired voice, and 
press RETURN. Synthesis loads 


when you go to the synthesizer 
screen, that voice is available for 
your use. 

f3. This key takes the voice current¬ 
ly in the synthesizer and stores it in 

ed a new voice and wish to save it. 


you must store the voice with this 
function before saving the file (the 
save function is explained below). 
f5. The f5 key allows you to change 

a name when prompted and press 


RETURN. The voice name must be 
no more than 12 characters in 


length. To rename an existing 
voice, first select it with fl; then 


press f5 to rename it. 


f7. Press f7 to exit the file editor and 
go to the synthesizer screen. 

L. Loads a voice file from tape or 
disk. The program prompts you to 
enter a filename and then asks 
whether to load from disk or tape. 
Press C at the second prompt to 
cancel the operation. 

S. Saves the voice file to tape or 
disk. This saves all of the voices 


file editor screen (voices which 
have been loaded with L or stored 
by pressing f3). The current voice in 
the synthesizer will not be saved 
unless you have previously stored it 


Synthesizer Functions 

The synthesizer screen serves two 
different purposes: playing music 

By pressing the keys indicated 
in the musical keyboard display, 
you can play notes using the cur¬ 
rent voice parameters. The musical 
keyboard configuration appears at 
the bottom of the screen. Press the 
E key to return to the file editor 

The synthesizer screen also al¬ 
lows you to change the current 
voice characteristics to create a new 
voice or modify the current one. 
The voice characteristics appear in 
the upper portion of the screen. 

Playing the synthesizer re¬ 
quires no further explanation. To 
change a voice characteristic, use 
the cursor keys to move the pointer 
to the parameter you wish to 
change; then press the plus key (+) 
or mim* key (-) to increase or 


When you're using this feature 
of Synthesis, it will help to have a 
basic understanding of how the SID 
chip works—a subject which is be¬ 
yond the scope of this article. The 

explains more about the SID chip, 
and many other references are 
available. If you don't have a corn- 

experiment: You can't hurt the 
computer in any way by trying out 
different settings (although certain 
combinations may result in no 
sound or very peculiar sounds). If 
you produce an unwanted sound, 
or simply want to discard the cur¬ 
rent voice, press the asterisk key (*); 
Synthesis resets all three voices to 

Certain features of this synthe¬ 
sizer, such as sample and hold, are 
not features of the SID chip itself, 
but will be familiar to those who 
have a general knowledge of elec¬ 
tronic music synthesis. Following is 
an explanation of what each voice 


Voice Parameters 

Waveform. This parameter con¬ 
trols the basic tonal characteristics 
of each of the synthesizer's three 
voices. You may choose any of the 
basic waveforms supplied by the 
SID chip: triangle, sawtooth, pulse, 
and noise (random). Note that each 
of the three voices can have a dif- 


trols the symmetry of the pulse 
waveform. Note that pulse width is 

pulse waveform; if you are using 
some other waveform, changing 
the pulse width has no effect. The 
range for this parameter is i 
0-8, with 0 creating a very narrow 
pulse and 8 creating a square wave. 
Pulse mod. The pulse mod parame¬ 
ter allows you to use voice 3 to 
modulate the pulse width (note that 
pulse width is meaningful only 

A constantly changing pulse w 
can create very interesting sounds. 

modulation either the envelope of 
voice 3 (ENV) or the output of voice 
3 (LFO). LFO stands for low fre¬ 
quency oscillator, a source whi ’ 
changes with a comparatively lc 
frequency (over a comparatively 





long period of time). If you choose 
ENV as the source of modulation, 
the modulation is controlled by 
voice 3's current ADSR parameters 
(see below). 


Ring. This parameter enables or 
disables ring modulation, a special 
SID chip effect which combines the 
frequencies of two voices in a way 
which produces mathematically in¬ 
congruous harmonics. If that de¬ 
scription sounds baffling, select the 
steel drum voice from the VOICES 

synthesizer. The ringing, metallic 
tones result from ring modulation. 
Ring modulation always involves 
two voices. If you select ring mod 

modulated with the output of voice 
3. Voice 2 is ring modulated by 
voice 1, and voice 3 is ring modulat- 


. This parameter enables or 

special effect involving two voices. 
Synchronization combines the fre- 

ate a more complex sound than 
would be created with either voice 
alone. To hear examples of syn¬ 
chronization, select space bass or 
s ync sweep from the VOICES file. 
The modulation order for synchro¬ 


modulation. Voice 1 is synchro- 




chronized with voice 1, and voice 3 
is synchronized with voice 2. 
Filtered. This parameter determines 
whether a voice is routed through 
the SID chip's built-in filter. The 
filter allows you to suppress the out¬ 
put of the selected voice within a 
defined frequency range. 

Octave. The SID chip has a fre¬ 
quency range of seven full octaves. 
This function lets you set any voice 
to a desired octave. If you set voice 
3's octave to 0, that voice goes into 
LFO (low-frequency oscillator) 
mode. LFO mode is used in cases 


output to modulate some character¬ 
istic of a second voice. When you 
set a voice to LFO mode, that voice 
produces no audible output itself; 
instead, its output is rerouted for 
another purpose. 

Interval. The interval parameter 
causes a voice's frequency to play at 
a certain number of half-steps 


above the note being played on the 
musical keyboard. For instance, if 

play an F# note on the musical 
keyboard. Synthesis plays a C# 
note. If you set the voice 1 interval 
to 0, the voice 2 interval to 4, and 
the voice 3 interval to 7, you will 
hear a complete major chord. The 
major triad voice in the VOICES file 
demonstrates one use of the inter¬ 
val parameter. 

Fitch. The pitch parameter allows 
you to detune the selected voice by 
raising or lowering its pitch slightly, 
within the range +2 to —2. The 
idea behind detuning is to make 
two (or more) voices play the same 
note, but set one voice just slightly 
off key by raising or lowering its 
pitch. The results sound more inter¬ 
esting and "natural" than if both 
voices were playing in perfect uni¬ 
son. Listen to the honky tonk voice 
in the VOICES file for a demonstra¬ 
tion of detuning. 

Pitch mod. Pitch modulation is 

pitch-based effects. Again, this pa¬ 
rameter always involves two voices. 
Voice 3 provides a modulating sig- 

output of either voice 1 or voice 2. 
Voice 3 may be in LFO, ENV, or 
S/H (sample and hold) mode. Sam¬ 
ple and hold effects are explained 

Track. This parameter determines 

follows the synthesizer keyboard. If 
tracking is on for a given voice, its 
frequency is determined by which 
musical key you press. If tracking is 
off, the keyboard has no effect on 
its pitch: Instead, that voice's pitch 
is controlled solely by its octave, 
interval, and pitch parameters. Un¬ 
tracking a voice allows you to use 
its output as an LFO or to create a 

stant frequency. The bagpipe voice 
in the VOICES file untracks one 
voice for use as a drone. 

Attack. The next four parameters 
(attack, decay, sustain, and release) 
are usually abbreviated with the ac¬ 
ronym ADSR. Together, they de¬ 
fine the envelope, or characteristic 
shape of the final output for a given 

trols the rate at which, after a musi¬ 
cal key is pressed, the level of the 


Decay. After the attack has reached 
its peak (see above), the decay pa- 

the output of the designated voice 
drops to the sustain level. 

Sustain. This parameter controls 
the volume level at which the out¬ 
put of the designated voice remains 
until you release a key on the musi¬ 
cal keyboard. 

Release. After you've released a 
key, this parameter controls the rate 
at which the output of the designat¬ 
ed voice fades away into silence. 
Mod level. Some of the special ef¬ 
fects available in Synthesis involve 
two voices: One voice is used to 
modulate (change) the output of a 
second voice. For pitch mod, pulse 
mod, sample and hold {S/H), and 
filter mod, the source of the modu¬ 
lating signal is either the ADSR en¬ 
velope of voice 3 or the waveform 
output of voice 3. The mod level 
parameter controls the intensity of 
modulation in such cases. If you are 
using voice 3 to create vibrato, for 
instance, the mod level can change 
the vibrato effect from a slight wa¬ 
vering in pitch to a large, multi¬ 
octave sweep. The maximum mod 
level is 9; at this extreme level, you 
may exceed the range for other pa¬ 
rameters, creating a glitch in the 

S/H rate. The acronym S/H stands 
for sample and hold, another special 
electronic sound effect. This feature 
samples (looks at) the output of 
voice 3, holds the sampled level, 
then applies it to the pitch of any 
voice for which S/H modulation is 
selected. The modulated voice is 
then played automatically, just as if 
you had pressed the key again. In¬ 
stead of a constantly changing 
pitch, as with LFO modulation, 
S/H modulation occurs in discrete 
steps. If you set the LFO mod level 
to 0, the pitch of the modulated 
voice is not changed, but the voice 
is still automatically rekeyed. For 
examples of S/H modulation, listen 
to the staircase, random, and mando¬ 
lin voices in the VOICES file. 
Filter pitch. This parameter sets 
the resonant frequency of the filter. 
Resonance. The resonance param¬ 
eter controls the strength, or 
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COMPUTE! magazine is 
currently looking for 
quality articles on 
Commodore, Atari, 
Apple, and IBM 
computers (including 
the Commodore 
Amiga and Atari ST). If 
you have 


program, 
programming utility, or 
game, submit it to 
COMPUTE!, P.O. Box 
5406, Greensboro, NC 
27403. Or write for a 
copy of our 
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When It Comeslo ReadingMusic, 
Most People DmwABmnk. 



software se 






i, adults, 


_, _ /eiywofess._ 

The Music Class is the consum- 
.iiate music teacher. Its simple step- 
by-step instructions teach everything 
t from the basics to rhythm to note 
1 rading—all at your own speed. 
And The Music Class even gives 
advice, points out errors, and applauds correct answers. 

Fundamentals: Make sense of those skinny lines 
with blobs and tails. All the basics from note reading to 
rhythm. $49. 

Rhythm: What is the real difference between a waltz 
and a polka, ragtime and rock, and more. A comical little 
guy named Mr. Metro Gnome is your teacher. $49. 


Ear Traininer : How to hear exactly what’s 
happening in a piece of music. You’ll never listen to 
Bon Jovi or Mancini quite the same way again. $49. 

Music Symbols: And you thought they were called 
squiggles, slashes, and dots. Animated graphics and 
games will teach you up to 80 musical symbols. $39. 

Note Readme : Know the difference between an 
E-Flat eighth note and a B-Flat quarter note. This is 
where you learn to read the foreign language called 


Any Apple 
le Music Cle 


II or IIGS with 64K memory can run 

e 1-800-843-1337. In 
612-854-9554. 

TheMusicQass 
































ShapeMaker 
For Apple II 

Wigtrn C. Vergara 


















































Program 3: SHAPETABLE3X6 
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Font Printer 

For The IBM PC/PCjr 































































Increase your knowledge about all aspects of computers 
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Program 3: Call Code List 
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s, Inc. is seeking to fill the following in- 

Assistant Book Editor— Requires knowledge of computer 
programming. Undergraduate degree in English or related 
field, Two years writing and editing experience. 

Assistant Technical Editor— Requires extensive experience 
with microcomputers, knowledge of machine language. 

training in editing or writin " ' ‘" 

--' ce in lieu of < 


degree preferred; experience in 
Microcomputer Programmer' 

or more of the following comp 
Atari, Apple. College degree preferable with coursework in 
BASIC, Proficiency in BASIC programming. Extensive ma¬ 
chine language < 



ations, Inc. 
5 , NIC 27403 































































Six New Operators 
For Atari BASIC 


This compact machine language utility 
adds six useful bitwise operators to 
Atari BASIC. 


Atari BASIC differs from most other 
BASICS in a number of ways. Al¬ 
though it includes some hardware- 
related commands (GRAPHICS, 
STICK, PADDLE, and so on), its 
lack of bitwise operators makes ac¬ 
cessing other hardware features dif¬ 
ficult. "Six New Operators for Atari 
BASIC" adds six bitwise operators 
to BASIC. The program is pub¬ 
lished in the form of BASIC state¬ 
ments which you can add to your 
own programs. Begin your program 


Bitwise Operators 

What are bitwise operators, and 
what makes them so important? On 
some computers you may see a line 


This line looks confusing to 
most Atari programmers because 
Atari BASIC uses AND only as a 
logical operator. Logical operators 
consider values to be either true or 
false. They are often used to create 


In this statement, the computer 
performs GOTO 200 only when the 
value of A is 1 and the value of Y is 
less than 200. The AND links to¬ 
gether the conditions A=1 and 
Y<200. 


Rhett Anderson, Assistant Editor 


In Atari BASIC, a zero is treat¬ 
ed as false and anything else is 
considered true. Logical operators 
always return a value of either 0 or 
1. Thus, the result of the IF test in 
line 20 is 0 when one or both condi- 

them are true! 

A bitwise operator, on the other 
hand, treats each bit of a byte-size 
value separately. A plain English 
translation of line 10 would read 
something like this: "Get the value 
from memory location 65460 and 
perform an AND operation with 
the value 254, treating each bit sep¬ 
arately. Store the result back in 
location 65460." Since 254 is 
11111110 in binary, line 10 has the 
effect of turning off the least signifi¬ 
cant bit of location 65460 (setting 
the lowest bit to 0). 

Bitwise operators are extreme¬ 
ly useful when you need to access 
one of the Atari's hardware regis¬ 
ters (a memory location set aside for 

ture). Some hardware registers 
serve more than one purpose, with 
each bit in the register controlling a 
different feature. There are many 
cases where you might want to 
change the value of just one bit in a 
hardware register, without disturb¬ 
ing the other bits. That sort of activ¬ 
ity is difficult if you don't have 

This program provides a 
convenient means for performing 
bitwise operations such as the one 

by the preceding explanation, don't 
lose heart. The last section of this 
article offers some examples which 
you can use even if you don't un¬ 
derstand binary numbers or bitwise 
operators fully. 


Operator List 

The new bitwise operators are XOR 
(exclusive OR), BOR (Bitwise OR), 
BAND (Bitwise AND), BNOT 
(Bitwise NOT), SHL (SHift Left), 
and SHR (SHift Right). Let's exam- 

XOR. The result (for each bit) is 1 if 
one and only one of the operands is 
1. So, 1 XOR 1 = 0 and 0 XOR 
1 = 1 . 

BAND. The result is 1 only if both 
Operands are 1. So, 1 AND 1 = 1 
and 0 AND 1 = 0. 

BOR. The result is 1 if either or 
both operands are 1. So, 1 OR 
1 = 1 and 0 OR 1 = 1. 

BNOT. The result is opposite the 
operand (this operator only accepts 
one operand). 

SHL. Shifts all bits (16 of them) to 
the left a designated number of 
times. Each shift is equivalent to a 
multiplication by 2. 

SHR. Shifts all bits to the right a 
specified number of times. Each 
shift is equivalent to an integer divi¬ 
sion by 2. 

These operators are accessed 
with the USR function. Following 
are examples which show the syn¬ 
tax of each operator. 
RESULT=USR(XOR,a,ij) 
RESULT=USR(BAND,a,b) 

RESULT-USR(BOR,«,&) 

RESULT=USR(BNOT,a) 
RESULT=USR(SHL,fl,ij) 
RESULT=USR(SHR,«,6) 

Each USR statement must in¬ 
clude the desired operator (XOR, 
BAND, and so on) plus two oper¬ 
ands (except for BNOT, which 
takes only one operand). The oper¬ 
ands—represented by a and b in the 
examples—are the values needed 


















































Omega Sort 


Written entirely in machine language, 
this fast sorting routine for the Com¬ 
modore 6i can be used by anyone and 
does not take away any space from 
BASIC memory. 


If you write programs that handle 

routine to sort items into alphabeti¬ 
cal order. There are several sorting 
methods suitable for use in BASIC, 
including the bubble sort, shell sort, 
and quick sort. None of those meth¬ 
ods, however, is very efficient for 
sorting large amounts of data. 

"Omega Sort" is a speedy ma¬ 
chine language routine which you 
can use in any BASIC program, even 
if you don't know a thing about 
machine language. Program 1 con- 

program with the "MLX" machine 
language entry program found else- 

starting and ending addresses you'll 
need when typing in the program: 



Don't forget to save a copy of 
the program after you finish typing 
it in. If you want use Program 2 to 
test the sorting routine, save the 
data from Program 1 with the name 
OMEGASORT, since that's the name 
Program 2 looks for. 

Omega Sort can sort 1000 ran¬ 
domly ordered strings in alphabeti¬ 
cal order in less than six seconds. 

and save Program 2, the BASIC 
demonstration program. If you are 
using tape instead of disk, change 
the 8 to a 1 in line 10 of Program 2. 


Jonathan J. Haluta 

When you run Program 2, it 
loads the machine language routine 
from disk or tape into memory. 
Then it prompts you to enter the 
number of strings you wish to sort. 
To create 1000 random strings, for 
instance, type 1000 and press RE¬ 
TURN. The program prints all of 
the strings on the screen in their 
original order, then it sorts them 
alphabetically. When the sorting is 
done, the program displays the 

screenful at a time. Press any key to 
view the next page of data, or press 


How To Use It 

To use Omega Sort, your program 
must begin by loading the machine 
language routine into memory. The 
first line of Program 2 demonstrates 

Some machine language sort¬ 
ing routines sort only one dimen¬ 
sion of a multidimensional array, 
which is not always convenient. To 
demonstrate why, suppose that you 
have an address file program that 
stores a list of names and addresses 
in a two-dimensional array as shown 


N$(l,5)-zip code 1 
N$(l,6)-phone 1 

Each full entry contains six 
separate items: the name, street, 
city, state, zip code, and phone 
number. In a real program, of 
course, you might have dozens or 
even hundreds of such entries. The 
name for entry 2 would be con¬ 
tained in N$(2,l), and so forth. 


If you sort the first dimension of 

will be mismatched with the other 
data items. The name for entry 

the street for entry 36, and so on. 

Instead of sorting the strings 
themselves, Omega Sort sorts a nu¬ 
meric index array. Each element of 
the numeric array points to one 
data set in the string array. The 
advantage of this method is that all 
the items within each data set re¬ 
main in their original order. In ad¬ 
dition to great speed, this gives you 
more flexibility in using string arrays. 

In Program 2, the string array 
is named A$, and the index array is 
named N%. Note that the index 
array must be an integer array (one 
whose name ends with %). Any 
legal Commodore variable names 
may be used, provided you follow 
this simple rule. 

Calling The 
Machine Language 

tines. Omega Sort is called with a 
SYS command. In addition to the 
command itself, which includes the 
starting address of the machine 
code, you must supply three items 
of information: the number of ele¬ 
ments to sort, the name of the string 
array, and the name of the index 
array. Here is an example: 

100 SYS 49152,N,N$(0),N%(0) 

In this statement, the variable 
N indicates the number of elements 
to be sorted, and the variable N$(0) 
indicates the name of the array you 
wish to sort. If there are 40 ele¬ 
ments in the N$ array, for instance. 



















Atari Disk Sector Editor 


Marcelo Adapon 


With this utility you can view and 
change the contents of any sector on a 
standard floppy disk. The program 
works with Atari DOS 2.0 and 2.5 and 
runs on any Atari 800XL, 65XE, or 
130XE computer. (The program will 
not work on the older 400 or 800 
models.) A disk drive and joystick are 

Hate and advanced programmers. 


about Atari disk organization, or if 
you have ever needed to recover an 
accidentally deleted disk file, "Atari 
Disk Sector Editor" can be a very 
useful tool. It's a convenient, menu- 
driven utility which allows you to 
display the contents of any disk 
sector on the screen and modify 
any byte or series of bytes within 
the sector. (A disk editor is a very 
powerful tool—if misused, it can 
easily scramble an entire disk, de- 

avoid losing important data, you 
should practice using this program 
on an unimportant disk until you are 

Type in the program and save it 
to disk. Notice line 5: To edit an 
enhanced-density DOS 2.5 disk, 
you'll need to change the DENSI- 
TY=0 in that line to DENSlTY=li 
The program uses several of the less 
common screen editor sequences, so 
be sure to refer to the "Guide to 
Typing In Programs" article else¬ 
where in this issue if you see some¬ 
thing in braces ({ }) that you don't 
understand. For example, the {5 
DEL LINE} in line 470 means to 
type the delete-line sequence, ESC- 
SHIFT-DELETE, five times. 

When you run Disk Sector Edi- 


stalling machine language 
subroutines; then it displays the 

the commands available in the pro¬ 
gram. The menu disappears when 
you display a disk sector. Use the 
joystick to move the cursor from 
one byte to another in the sector 
display. You can go back to the 
menu at any time by pressing the 
question mark key (?). 


Command List 

Here is a complete list of the pro- 


R. Reads the sector indicated by the 

displays its contents on the screen. 
W. Writes the current sector back to 
disk, including any changes you 
have made while editing the sector. 

C. Changes to a new sector. 

T. Activates text input mode. Text 
mode lets you change the contents 
of the byte under the cursor by 
typing a key. (Don't type too quick¬ 
ly—input is rather slow in this 
mode.) Exit this mode by pressing 
CTRL-CLR. 

H. Activates hexadecimal input 
mode. As with text mode, this 
mode lets you change the contents 
of a byte. However, the new value 
is typed as a hexadecimal value. For 
instance, typing the characters AA 
changes the contents of the byte 
under the cursor to hexadecimal 
$AA. Exit hexadecimal mode by 
typing ZZ. 

D. Activates decimal input mode. 
This mode works the same as text 
and hexadecimal mode, except that 
entries are in decimal. Exit by 

L. Displays sector link information. 
This function shows the data con¬ 


tained in the last three bytes of the 
current sector. These bytes show 
the number of active bytes in the 
sector, the file number, and the next 
sector in the chain of linked sectors. 
Note that if the last byte is zero, you 
have reached the final sector in the 
chain (the end of the file). 

S. Shows the decimal value of the 
byte under the cursor. 

A. Shows the character in ATASCII 
and internal format. 

N. The Next command automati¬ 
cally reads the next sector in the file 

+. Pressing the plus key (+) causes 
the program to read the next sector 
in numerical order. If you execute 
this command from sector 720 
(standard density) or 1010 (en¬ 
hanced density), the program pro- 

—. Pressing the minus key (—) 
causes the program to read the pre¬ 
vious sector in numerical order. If 
you execute this command from 
sector 1, the program backs up to 
sector 720 (standard density) or 
1010 (enhanced density). 

?. The question mark key (?) returns 
you to the main menu, which lists 
all the program's commands. 

Among other things, this pro¬ 
gram allows you to recover a file 
that was deleted accidentally. 
Before you try to recover an actual 
file, it's a good idea to practice this 
process with a dummy file on an 
unimportant disk. For instance, cre¬ 
ate a dummy file by saving a one- 
line BASIC program to disk; then 
delete the file to set up the condi¬ 
tions for recovering it. After you 
know that you can successfully re¬ 
cover the dummy file, you can pro- 






Directory Records 

SHSFs 

the Me normally, to make’sure aU of 


important to understand the format 
of file records within the disk direc¬ 
tory. Each record contains 16 bytes. 

Byte 0: Status 

status *wWch is onerf'Sirposrfble 

(vXm^TableQF Contents) so^hS 

HP 66 DATA 104, 104,133, 1,104 
,133,0,162,0,160,0,167 


original. DOS updates the VTOC 
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Bytes 1-2: Length 

These bytes show the length of the 

the low-byte value and HI equals 
the high byte. 

cult incases where the deletedfile 
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Mirrors 

For IBM PC/PCjr 
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Program 2: Bubble Sort With 
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SHrEHgSiH 

=ss= 
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To receive additional 
information from advertisers 
in this issue, use the handy 

In one test. Program 1 took 12,616 
seconds (just over 3>/a hours) to 
complete the sort, while Program 2 
did the job in only 4820 seconds. 
The secret is to leave the strings in 


reader service cards in 


the back of the magazine. 
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From the publishers of COMPUTE! 



May 1987 
COMPUTE! Disk 


All the exciting programs from the past three issues of COMPUTE! are on 
one timesaving, error-free, floppy disk that is ready to load on your Apple 
II, n+, lie, and lie computers. The May 1987 COMPUTE! Disk contains the 
entertaining and useful Apple programs from the March, April, and May 
1987 issues of COMPUTE!. 

The May 1987 COMPUTE! Disk costs $12.95 plus $2.00 shipping and 
handling and is available only from COMPUTE! Publications. 

For added savings and convenience, you may also subscribe to the COM¬ 
PUTE! Disk. At a cost of only $39.95 a year (a $12.00 savings), you’ll receive 
four disks, one every three months. Each disk will contain all the programs 
for your machine from the previous three issues of COMPUTE!. To order a 
subscription, call toll free 800-247-5470 (in IA 800-532-1272). 

This is an excellent way to build your software library while you enjoy the 
quality programs from COMPUTE!. 

Disks and subscriptions are available for Apple, Atari, Commodore 64 and 
128, and IBM personal computers. Call for details. 

For more information or to order the May 1987 COMPUTE! Disk, call toll 
free 1-800-346-6767 (in NY 212-887-8525) or write COMPUTE! Disk, P.O. 
Box 5038, F.D.R. Station, New York, NY 10150. 


COMPUTEr Publicationsjnc.® 
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system, so the program can be used 
by dieters and diabetics. 

Munch runs on the IBM PC, 
PCjr, and any other MS-DOS- 
based computers. 

Suggested retail price is 
$39.95. 

Pat Munyon & C.R. Smolin, 
7760 Pay Aoe., Suite J, La Jolla, CA 
92037 


Scholastic Writing 
Program 

Scholastic Software has released an 
outlining and writing software pro¬ 
gram for students in grades 6 and 
up. First Draft guides students from 
organizing ideas to printing essays, 
reports, and stories. Help screens 
explain each function in the pro¬ 
gram. Students can print their work 

Outlines can be saved as files com¬ 
patible with The Bank Street Writer 
and most other word processors. 

First Draft is available in school 
and home editions for the Apple II 
series with 64K, IBM PC with 128K, 
and Tandy 1000. The school edition 
contains a program disk and a data 
disk, backup disks, a user hand¬ 
book, a reference guide, and sug¬ 
gestions for student activities. The 
home edition contains a program 
disk and data disk plus the user 
handbook. 

tion is $69^95. The school edition 
costs $87.45, and lab packs and 
educator discounts are available. 

Scholastic Software, 730 Broad¬ 
way, New York, NY 10003 


New Games From SSI 

Strategic Simulations has an¬ 
nounced several new games for 
personal computers. Battlecruiser 
provides hours of simulated ship- 
to-ship combat on the Atlantic 
Ocean during World Wars I and Hi 
One or two advanced game players 
have the option of fighting battles 

the disk or creating their own sce¬ 
narios. The WWI disk has four sce¬ 
narios with ship types for Britain 
and Germany. The WWII disk has 
ship types from Britain, France, 
Germany, and Italy with four sce¬ 
narios—Cape Tuelada, the Bis¬ 


marck chase, Channel Dash, and 
Sirte. Players choose from 158 
classes of warships or modify ship 
data to create their own warships. 
During combat, the computer keeps 
track of shell hits, flooding, fire, 
and damage to the ships. 

Battlecruiser is available for 
Apple II-series, Commodore 64/ 
128, and Atari eight-bit computers. 

Roadwar 2000 is now available 
for the IBM PC, Atari ST, Amiga, 
and Macintosh computers in addi¬ 
tion to the Apple II series and Com- 
modore 64. This futuristic 
adventure game centers on the sur- 

collecting soldiers, vehicles, and 
supplies. Once in control, you have 
to contact eight scientists crucial to 
the survival of the world and return 
them to your research base. There 
are 19 vehicle types and an assort¬ 
ment of supplies to help you. Social 
interaction with residents, wander¬ 
ers, cannibals, and foreign armies is 
important in your mission. The 
playing field is a geographically ac¬ 
curate map of the US and parts of 
Canada and Mexico. 

Realms of Darkness is a graphic 
adventure game in which you use 
command phrases to guide players 
in and out of tight spots. An 
adventure-mode parser lets you 
talk directly to game characters 
who understand over 100 verbs 

Your goal is to defeat the 
Rogue Alliance in their 20-level 
dungeon stronghold of Darkness 
using seven comrades. You have to 
survive seven different action sce- 

Realms of Darkness provides 
over 150 hours of play for interme¬ 
diate players. A joystick is optional. 

SSI now has a version of Phan- 
tasie available for the Atari eight-bit 
machines, and Phantasie II avail¬ 
able for the Atari ST. Phantasie is a 
multiple-character role-playing 
game where players assemble a 
party of one to six characters to 
search the Isle of Glenor for nine 
rings to rid their land of the Dark 
Lord. There are eight races and six 
classes of characters to choose 
from, and over 80 types of monsters 
to fight. 

Phantasie II takes place on the 
Isle of Ferronrah. In this game, you 


Does Your 
Computer 
Speak To 
Strangers? 


Only if you want it to 
with the Lockheed-CTEX 
CTX ioo secure Modem. 



LOCKHEED 


(iTX-HM) 


THE SECURE MODEM 



30 DAY MONEY BACK GUARANTEE 



In Pa. 1-800-222-2070 ex. 125 
Outside the continental U.S.: 

305-486-6551 









































Software Discounters 


of America • Free shipping on orders over 

For Orders Only-1-800-225-7638 $100 in continental USA 
PA Orders—1-800-223-7784 • No surcharge for VISA/MasterCard 

Customer Service 412-361-5291 *Your card is not charged until we ship 
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FRANKLIN ACE 2200 PERSONAL COMPUTER 


























































Call For Other Amiga Software Products 


































copy. 


People who wouldn’t think of shoplifting i 
product on their lunch hour don’t think tv 


Making unauthorized copies of software is a violationtif U S: 
Copyright Law. Yet, the problem has reached epidemic 'if 
proportions because many people are unaware, or simply •* 
choose to ignore the law. The software industry is urging ' 1 
decision-makers and software users to take steps to stop sbl 
ware piracy in their organizations. In the meantime, the incft 
try has been forced to prosecute willful copyright violators.,® 

There are legal, moral and economic imperatives forbidding, 
theft of copyrighted software. 


There is a free pamphlet on the subject. Call or write 
copy. A copy. A copy. A copy for everyone you kr 
Please ask for Priscilla. 


ADAPSO . r'i 

1300 North Seventeenth Street 
Arlington, Virginia.22209 
(703) 522-5055 , ‘ 


easy 


quick 


illegal 


wrong 



COMPUTE!’s 
Author’s Guide 


Most of the following suggestions serve to improve 
the speed and accuracy of publication. COMPUTE! is 

Commodore 64/128, Atari, Apple, IBM PC/PCjr, 
Amiga, and Atari ST. We are much more concerned 
with the content of an article than with its style, but 
articles should be clear and well-explained. 

The guidelines below will permit your good ideas 

1. The upper left comer of the first page should 
contain your name, address, telephone number, and 
the date of submission. 

2. The following information should appear in the 

specifically directed to one make of computer, please 
state the brand name and, if applicable, the BASIC or 
ROM or DOS version(s) involved. In addition, please 
indicate the memory requirements of programs. 

3. The underlined title of the article should start 
about 2/3 of the way down the first page. 

4. Following pages should be typed normally, ex¬ 
cept that in the upper right corner there should be an 
abbreviation of the title, your last name, and the page 
number. For example: Memory Map/Smith/2. 

double- or triple-spaced. A one-inch margin should be 
left at the right, left, top, and bottom of each page. No 
words should be divided at the ends of lines. And 
please do not justify. Leave the lines ragged. 

6. Standard typing paper should be used (no eras¬ 
able, onionskin, or other thin paper) and typing 
should be on one side of the paper only (upper- and 
lowercase). 

7. Sheets should be attached together with a pa¬ 
per clip. Staples should not be used. 

8. If you are submitting more than one article, 
send each one in a separate mailer with its own tape 
or disk. 

9. Short programs (under 20 lines) can easily be 
included within the text. Longer programs should be 
separate listings. It is essential that we have a copy of 
the program, recorded twice, on a tape or disk. If your 
article was written with a word processor, we also ap¬ 
preciate a copy of the text file on the tape or disk. 
Please use high-quality 10 or 30 minute tapes with 
the program recorded on both sides. The tape or disk 
should be labeled with the author's name, the title of 
the article, and, if applicable, the BASIC/ROM/DOS 
version(s). Atari tapes should specify whether they are 
to be LOADed or ENTERed. We prefer to receive Ap¬ 
ple programs on disk rather than tape. Tapes are fairly 
sturdy, but disks need to be enclosed within plastic or 


cardboard mailers (available at photography, station¬ 
ery, or computer supply stores). 

bers zero through ten in your article and write higher 
numbers as numerals (1024). The exceptions to this 
are: Figure 5, Table 3, TAB(4), etc. Within ordinary 
text, however, the zero through ten should appear as 
words, not numbers. Also, symbols and abbreviations 
should not be used within text: use "and" (not &), 
"reference" (not ref.), "through" (not thru). 

11. For greater clarity, use all capitals when refer¬ 
ring to keys (RETURN, TAB, ESC, SHIFT), BASIC 
words (LIST, RND, GOTO), and three languages 
(BASIC, APL, PILOT). Headlines and subheads 
should, however, be initial caps only, and emphasized 
words are not capitalized. If you wish to emphasize, 
underline the word and it will be italicized during 
typesetting. 

12. Articles can be of any length—from a single- 
line routine to a multi-issue series. The average article 
is about four to eight double-spaced, typed pages. 

13. If you want to include photographs, they 
should be either 5X7 black and white glossies or 
color slides. 

14. We do not consider articles which are submit¬ 
ted simultaneously to other publishers. If you wish to 
send an article to another magazine for consideration, 
please do not submit it to us. 

15. COMPUTE! pays between $70 and $800 for 
published articles. In general, the rate reflects the 
length and quality of the article. Payment is made 
upon acceptance. Following submission (Editorial De¬ 
partment, COMPUTE! Magazine, P.O. Box 5406, 
Greensboro, NC 27403) it will take from four to eight 
weeks for us to reply. If your work is accepted, you 
will be notified by a letter which will include a con¬ 
tract for you to sign and return. Rejected manuscripts 
are returned to authors who enclose a self-addressed, 
stamped envelope. 

16. If your article is accepted and you have since 
made improvements to the program, please submit an 
entirely new tape or disk and a new copy of the arti¬ 
cle reflecting the update. We cannot easily make revi¬ 
sions to programs and articles. It is necessary that you 
send the revised version as if it were a new submis¬ 
sion entirely, but be sure to indicate that your submis¬ 
sion is a revised version by writing, "Revision" on the 
envelope and the article. 

17. COMPUTE! does not accept unsolicited product 
reviews. If you are interested in serving on our panel 
of reviewers, contact the Review Coordinator for 
details. 
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IUII Y Machine Language 
■VlfcVV Entry Program For 
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iXzJT:^°STJ. 

bers It's hard to keep your place and 

you're supposed to type in AO and in¬ 

"~pSSES 

m 

as 

stead enter OA, Apple MLX will catch 

asS'SSiS! 

type in a program, pick tHs. Press the E 
key, and the program asks for the ad¬ 
dress where you want to begin entering 
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won't even 6 let S you“mer e a lL* « *g£ 
out of sequence. Best of aU, you don't 
have to know anything about machine 
language to enter ML programs with 

data. Type the first number in the first 

left off if you've already typed in part of a 
program. Hit the RETURN key and begin 
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Using Apple MLX ^ ^ 
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All the programs in 
this issue are 
available on the 
ready-to-load 
COMPUTE! Disk. To 
order a one-year 
(four-disk) 
subscription, 
call toll free 
800 - 247-5470 
(in IA 800-532-1272). 
Please specify which 
computer you are 
using. 
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The Laser 128 is a smashing success. 


“A Clear Winner” - A + Magazine 

“A Remarkably Compatible, Competent Performer’’ - inCider Magazine 
a . A Better Value” — Computer Shopper 

The Laser 128 Apple-compatible computer is a successful hit with its audience. Industry publication 
reviews make it clear - the Laser i128 is a hot ticket. The Laser 128 is made to grow like an Apple lie, 
designed to go like an Apple lie and priced to go like a Commodore. And, only the Laser 128 has all these 
performance features: 128K RAM, built-in floppy disk drive, serial and parallel printer interfaces, mouse 
interface, modem interface, 80-column text, numeric keypad and an expansion slot. These leading 
features make the Laser 128 a headline performer with a style perfect for home, school or business use. 
Get the Laser 128 performing for you. Call or write for the name of your nearest Laser 128 dealer. 


VIDEO TECHNOLOGY 
COMPUTERS, INC. 


400 Anthony Trail, Northbrook, IL 60062-2536 Telephone: 312 272-6760 








Our goal is to preserve classic video game magazines so that 
they are not lost permanently. 


People interested in helping out in any capacity. 
Please visit us www.retromags.com 


Thank you! 


>fif is made 


from these scans, nor do we offer anything 
from the publishers themselves. 


'oss anyone selling releases from 
not support them and do let us know. 





